Secoisolariciresinol diglucoside in high-fat diet and streptozotocin-induced diabetic nephropathy in rats: a possible renoprotective effect.
Due to substantial morbidity and high complication rate of diabetes mellitus, which is considered as the third killer in the world, a search for the effective blockade of the progression of diabetic nephropathy (DN) remains a therapeutic challenge. Alternative antidiabetic drugs from natural plants are highly demanded nowadays. The aim of this study was to investigate the renoprotective effect of secoisolariciresinol diglucoside (SDG) on DN induced in rats. Diabetes was induced in male Sprague-Dawley rats by a high-fat diet (HFD) and an intraperitoneal 35 mg/kg streptozotocin (STZ) injection. Rats were divided into four groups: normal control rats, diabetic control rats, diabetic rats treated with SDG at 10 mg/kg/day for 4 weeks, and diabetic rats treated with SDG at 20 mg/kg/day for 4 weeks. At the end of the treatment, blood and renal tissue samples were collected for biochemical examination. The results revealed that SDG treatment significantly increased insulin level and decreased blood glucose, fructosamine, creatinine, and blood urea nitrogen levels in diabetic rats. Also, SDG significantly increased renal reduced glutathione, superoxide dismutase and decreased malondialdehyde and nitric oxide levels. In addition, SDG downregulated the renal nuclear factor kappa-B (NF-κB), tumor necrosis factor (TNF)-α, and inducible nitric oxide synthase (iNOS) and upregulated renal survivin and B-cell lymphoma-2 (Bcl-2) expressions when compared with untreated diabetic control rats. This study demonstrated, for the first time, the renoprotective effects of SDG in HFD/STZ-induced DN in rats through correction of hyperglycemia; attenuation of oxidative/nitrosative stress markers; downregulation of renal expressions of inflammatory markers NF-κB, TNF-α, and iNOS; along with upregulation of renal expressions of antiapoptotic markers survivin and Bcl-2.